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NMR Marginal Oscillator with MOS-FET Operating at 
Low Temperature (1) 
Hisao YAGI， Masasi lNOUE， Toshiaki TATSUKAWA， Takashi NAITO 
(R印 eived~arch 28， 1972) 
A metal-oxide-semiconductor field effect transistor (MOS-FET) has been 
successfully used as an active element for an NMR marginal osci1lator， with 
the use of other circuit elements of si1vered mica capacitors and metal oxide 
fi1m resistors. The whole assemble of the marginal osci1lator was immersed 
into a liquid refrigerant (N2 or He)， and a stable osci1lation with frequency 
of 20 MHz was observed at 77 and 4.2 K. Measurements were made of the 
I-V characteristics of a MOS-FET (3SK35) and of repeatabi1ities of the 
capacitors and resistors used. Attempts of the NMR measurements for Al 21 in 
ruby and proton in H20 were also made at room temperature. 
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The energy 1evel diagram of an 
oxide p-type semic0l1ductor contact， 
where a metalle，-el is not indicated. 
Fig. 2 Z 
Fig. 1 A simplified Enhancement-type 
N-channel MOS-FET. 
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Fig. 3 The drain current ID against the drain-source voltage VDS for a MOS-FET (3SK35， 
Toshiba)， the first gate-so町 'cevoltage V GlJ.8 being a parameter at a fixed value of 
the second gate-soぽ cevoltage VG2S =2 V， (a) at 30CK， (b) at 77K， and (c) at 4. 2K. 
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Table 1. Some typical variations with 
temperature of the resistances for metal-
film resistors and of the capacitance for 
si1vered mica， commercially avai1able. 
Temp〈Ker〉ature| l Resistance l Cap〈apcFit〉ance 
(kO) 
300 1.0 200 100 
80 1.0 200 110 
4.2 1.1 290 125 
300 1.1 200 120 
+ B 
10pF _ 










































Fig. 5 A block dhgram of NMR spectrometer with a magnetic field modulation at 80 Hz. 
われるo また，可変コンデンサの電極聞の誘電率のゆ Fig. 7に示す。磁場変調は 80Hzであるo従来得ら
らぎ (気体と液体ヘリウムの差〉も一因と考えられ れた信号にくらべると 2) 今回の信号はまだ十分とは
るロこれらは十分静かな液体中につければ解決される いえなし、。信号の分解能，SjN比など不十分である








Fig. 6 One example of 20 MHz oscillation 
at 4.2 K， the peak-to-peak height 
being about 1 V at the B-supply of 
19 V for the恥10S-FET.
??
AI27 
-4 -2 0 2 4 (G) -6 -4 -2 0 2 4 6 (G) 
f = 35.4 MHz 
Ho : 8300 G 
(α) 
f = 18.3 MHz 
Ho = 16600 G 
( b ) 
Fig. 7 NMR signals at room temperature 
for (a) proton (HI) and (b) AP7 in 
ruby. Ho isthe static magnetic field 
















スを組立て，ルビー中の Cr3+の V-パンド ESRに
相当する磁界，約16kGでの A127核の NMRに対す
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